The growing awareness that different national equity markets display considerable differences in performance at any point in time have led to increased investor interest in international diversification of investment portfolios. However, it appears that at least for the U.S., this interest has not been translated into very much actual foreign portfolio investment.
Three characteristics distinguish international equity markets from the single domestic market considered by most investors. The first is that the variance-covariance structure of returns is characterized by much higher covariances among securities within national markets than between securities in different markets, i.e. national factors have a strong impact on security returns relative to any common world factor. This contrasts-with the more familiar variance-covariance structure of the single market, like that of the U.S., where there is a well-defined national market factor and few stable relationships between returns on individual securities beyond this country factor. In this paper we present evidence concerning the international variancecovariance structure of equity returns and discuss a few of its implications for portfolio selection. The results are largely descriptive, but this seems appropriate given the current lack of information about the international structure of returns.
The questions addressed are the following: Does this structure form a useful basis for simplified models of security covariances, incorporating single or multiple indexes, which can be used in forecasting or portfolio Results obtained by Solnik [1973] and others for a large number of countries show that substantial proportions of the variances of returns on individual stocks are related to national market factors. Since these national factors The indexes incorporating capital changes but excluding cash dividends, are computed by Capital International S.A. and published in their monthly publication, Perspective. These indexes are superior to most national market indexes since they exclude foreign stocks listed on a particular market. The indexes were converted into U.S. dollars at official rates by Capital International through May, 1971 and by the author at quoted rates in subsequent periods.
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The countries are the same as in the first set, excluding the U.S. and Canada. The 205 stocks are the same ones used to compute the respective industry indexes. contribute to the risk of virtually all securities in each market, the risk associated with them cannot be diversified away within the national market. The existence of common elements in returns within each country and of relatively low correlations between these country effects are consistent with a multi-index market model of the following form for security i from country :
where ai, 8i, and yi are stable parameters specific to security i and w and are respectively world and national factors (indexes).
There are several possible specifications of both the world market factor and the national factors and the relationships between them. Options include defining the Fj's as the national stock market indexes or as residuals resulting from regressions of these indexes on some world factor, or as factors.
orthogonal with respect to the world factor as well as all other national factors. The world factor, in turn, might be defined as the return on the world The choice of specification depends primarly on the use to which the resulting multi-index model will be put. Designating the world factor as the world market portfolio would be appropriate for a world capital asset pricing mechanism, assuming integrated capital markets, but it is not likely to be the best representation of the process which generates the returns. One would expect some relationship between different economies due to both trade and financial flows, but there is no a priori reason for assuming that these impacts would be reflected by a market portfolio, In this case, the variance of the world market portfolio will be:
where the xi's are the weights of individual stocks (their total $ market value relative to the value of the world market portfolio) and the represents iej the sum over all stocks from country j.
Further, if wj is defined as x i and all the F 's are scaled so that: GNP or trade weighted indexes represent one possible solution. However, the first of these also would ascribe a dominant role to the U.S. One estimate which minimizes the influence of national factors is an equally-weighted index of national portfolio returns. However, this index also may be a poor estimate of the true market factor, since some may be isolated from other capital markets.
To the extent to which conmon world elements in returns are transmitted through financial channels, these countries may merely add noise to the estimate.
estimated from the correlation matrix of the national indexes, it will be similar to the equally-weighted index but will differ somewhat since it standarizes the variances of each national index and weights more heavily those indexes demonstrating the greatest common movement. Table 3 This should be no surprise, since the two markets together comprise roughly 60 percent of the total value of the world market portfolios.
These results are striking in terms of the relatively low average proportion of variance explained by the world factors. They miger be contrasted with the .85 proportion typically reported for the diversified domestic portfolios relative to the U.S. market factor. Furthermore, they are considerably lower than the proportions of variance of internationally diversified industry indexes incorporating the same set of stocks explained by any of the world factors. 4 On the surface, at least, these results confirm the relative importance of the international dimension in risk reduction.
4 These results are discussed in Lessard [1974] III .167
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] The proportion of variance explained is equal to the R 2 of R -a + 8RW + where is is the monthly percentage change in the national market index for country j and is the monthly percentage change in the world market factor.
Industry Elements in the Variance -Covariance Structure
Although the results presented thus far are consistent with a multi-index model involving world and country factors, it is possible that there are other important group elements in the variance-covariance structure. One obvious possibility is a set of industry elements. Table 4 The results clearly demonstrate the greater importance of the national dimension, reinforcing similar conclusions obtained by Solnik [1974] and Lessard [1974] . . 4-(413/14) , Z42-(11/14) .395>(7/7) .2l1(6/7)
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Numbers in parentheses are number of correlations which are significantly different from 0 at the 5% level divided by the total number in each group. (Two-tailed t-test with 58 observations, critical value of r.251, r 2 =.063).
where R is the return on stock i, member of country j and industry ijkt k, in period t, MWI is the market value weighted world index, EWI is the equally weighted world index. RCj( ) is the residual of the country j index on the world index, and RIk( ) is the residual of the industry k index an the world index.
The results of these regressions, summarized by country in Tables 5 & 6 clearly show the existence of a world element in returns. They also show a relatively strong set of country effects but a much weaker set of industry effects. This is especially marked in the regression involving the equally weighted world index as the proxy for a world factor in stock returns.
Industry factors are large relative to country factors for two countries--Australia and Japan--and in both cases are related to individual companies oriented primarily toward international markets, non-ferrous metals in Australia and steel in Japan.
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On the whole, these results are consistent with a multi-index model incorporating a world factor, estimated so as to minimize the impact of country influences, as well as a set of country factors. However, the results do not demonstrate whether such a multi-index model is a useful description of the relationships among returns in different countries.
The Stability of World Market Relationships
One possible criterion of usefulness is the extent to which the simplified structure can be used to forecast relationships among securities in future periods. Ideally this would be tested using individual stock data. Unfortunately,these data cover too few time periods for adequate analysis of this type. Index data are used, however, to gain some insights into the relationships between country groups. The test involves a comparison of the 5 Lessard [1974] discusses the relative concentration of firms, by market value, on the international industry groups in specific countries. In the case of non-ferrous metals, 58% of the market. value corresponds to Australian firms, for steel, 57% corresponds to Japan. 
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p., Presumably, if one of the estimated factors captures the process linking returns, it will outperform the historical estimates, which includes a great deal of noise. 6 Each element in the correlation matrix is estimated from the following formula:
ia j where a i and j are measured of security responsiveness to the world factor being used. When reduced, (5) becomes coriw X corjw, the product of the correlations of the two securities with the world factor.
The results, summarized in Table 7 , are disappointing. None of the three world indexes provide a better forecast than the average historical correlation coefficient and none performs significantly better than the fall historical correlation matrix. There may be stable relationships among the markets but they are obscured by a great deal of noise.
Given the importance of country factors in explaining the returns of individual securities and the difficulty of relating the country factors to eachother, it appears unlikely that a single-factor model would adequately describe relationships among individual stocks. It appears much more likely stated set of correlations among the indexes ,will be more appropriate. stated set of correlations among the indexesswill be more appropriate. Elton and Gruber [1973] develop the rationale for these types of comparisons. A further possibility also should be considered. This is a world market equilibrium with frictions or costs attached to foreign investments.
Such an equilibrium is more likely to be consistent with observed investor behavior of relative concentration in the home portfolio.
The Structure of Returns and Gains From International Diversification
The low correlations between the country factors represent the key to gains from international diversification. It should be noted, however, 7 that these correlations overstate the potential for risk reduction since only a few countries represent the bulk of the market value and, therefore, risk elements unique to these large countries will contribute to the risk of the world portfolio as shown in (3). This effect is illustrated by a comparison A further limitation of the correlation figures between national markets is purely statistical. Several of the markets in question display substantial serial correlations, which may or may not be the result of "non-trading" effects in the data. Regardless of the cause, this serial correlation will result in an understatement of the true correlations between the markets.~~~~~~_ of four risk figures based on the actual standard deviations of the 16 country indexes--an equally weighted average of the country index standard deviations, a market value weighted average of them, the standard deviation of a world portfolio incorporating the national indexes in market value proportions, and a portfolio in which each country has equal weights. In Table   8 we see that the market-value weighted average of the standard deviations of individual country indexes is lower than the unweighted average, but the standard deviation of the world portoflio is considerably higher than that of an equally weighted portfolio of the different national indexes.
Further, given the possibility of segmented national markets, no claims can be made about gains from investing internationally based solely on the variance-covariance structure. The analysis also must incorporate estimates of expected differences in returns in various markets. Of course, in an efficient international market with no frictions one would expect all investors to hold the world market portfolio. This would imply an equilibrium set of expected returns consistent with holding the world market portfolio given its nationalistic variance-covariance structure. Any departures from this market portfolio would depend on disequilibrium return expectations for individual stocks or entire national portfolios or on frictions introduced by factors differentiating the returns on securities within individual countries between resident and non-resident investors. These might include differential transactions costs or taxes or restricted foreign 8 exchange markets resulting in disequilibrium exchange rates. 8t has been suggested by some authors, including Adler and Dumas [1973] , that the mere existence of fluctuations in exchange rates would produce this result since non-resident investors would face an "exchange risk" and resident investors would not. ;.*rruu ua n ·n,---·I· --aus·-------rr----lr.
However, casual observations of investor holdings suggest that investors in each country tend to concentrate their portfoli. in domestic securities relative to the proportions in the world market portfolio. Certainly, U.S.
investor portfolios do not include 40 percent foreign securities as implied by world portfolio proportions.
The interesting question, then, is whether this investor behavior can be explained in terms of rational behavior within the context of efficient, internationally integrated capital markets. Any departure from the world portfolio will involve taking on some risk that is potentially diversifiable.
In order for less than complete diversification to be optimal, the assets in the portfolio must offer a sufficient additional return to a specific investor to offset this "unnecessary" risk.
Although we can not measure investor expectations, it is possible to estimate the level of returns on foreign market portfolios relative to the domestic level which should induce investors from each country to start incorporating foreign securities in their portfolio. In a sense, this implies starting from a position of segmented markets with each domestic market in equilibrium. Under these circumstances, the relative returns required on foreign assets are determined by the 's of the foreign portfolios on the domestic portfolio, i.e. the relative systematic risk of the foreign 9 portfolios from a particular domestic perspective. Table 9 presents the excess return which would be required by a U.S. investor relative to the expected excess return on the U.S. market portfolio, where the estimates are based on the actual historical correlations between the U.S. and each of the other markets and on two alternative index models, one with MWI and the other with EWI 9
The result will apply strictly only for an infinitesimal investment in the foreign security. Further foreign investment by a domestic investor will, of course, change the comestic equilibrium. .
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-as proxies for the world factor.
These results tend to cnfirm the usual statements about gains from international diversification based solely on the variance-covariance structure.
They show that foreign securities would become attractive to U.S. investors at relatively low levels of returns above the pure rate of interest. Barriers in the form of taxes and/or transactions costs would have to be substantial to justify holding only domestic assets.
The U.S. systematic risk of the foreign asset, Bf, is equal to codfr, where cordf is the correlation between the domestic and d foreign portfolios.
If a single-index structure is deemed adequate as a description of the relationships between national markets, then f is cor2 *f where cor is the squared correlation of the domestic portfolio d d
Yd with the world index and the y's are the rogreesicn coefficients of the respective portfolios on the world index.
A second illustration is based on the assumption that capital markets are integrated internationally and that expected returns reflect the contribution of individual securities to the risk of the world portfolio. We then can determine how much return an investor would give up by holding only his domestic portfolio rather than a globally diversified portfolio with the same total risk. Since this equivalent risk portfolio is a combination of the world portfolio and risk-free borrowing or lending, its expected return is given by the world capital market line, Table 10 , w show that for all countries except the U.S. and Canada, the domestic investors would suffer a substantial reduction in return if they held only their domestic portfolios. The reason why the U.S. investor would suffer only a minor reduction in return is that the domestic portfolio is very highly correlated with the world portfolio, primarily because it represents such a large proportion of the total value. Note, however, what this implies in _ _ ll B *--p-l^---·l ···*··---O--·-··· --L------ 
Summary and Conclusions
Evidence has been presented which shows that the international structure of equity returns can be characterized by a world element and a set of country elements with only a minor contribution from industry effects. This nationalistic structure, in turn, is shown to be the key to risk reduction through international diversification.
Bergstrom's results are reported in "It Can Pay to Send Money Abroad," Personal Investing, Fortune (August, 1974) p. 124.
